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fWXfP2c[XPOdPO[¤¯gW¡^#W]h%Y}hiP k ^iaY}e k \j^iP)Wb^`he}\fqiP2c4^dqiW k hmad[bYg^`Wbadc £
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xh NEP2c4^iWXafcMP k eMq`POHWXafY}hi[Xlf¯/^iKMPQdqiW k KMWXPOq|\jq|n|KHl!NQ\ lCn|K\jcM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{c³WXNEe/afqi^`\fc4^Ze}\jqi^Zaf%^iKMPqiP2fq`W kMk WbcM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fq`W k N\ l8K\ fP ± POP2c WXc}n[XY k P k WXc af^iKMP2qxdqiW k h \_^{^`KMPhi\fNQP
q`P2hiaf[XYg^`Wbadc8[XPOdPO[ WXc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JK}P e/afWXc4^iP2q`hK}\ dP ± POP2c!PogWXhm^iWXcMEafq%\E%KMWX[bP)WXc8^iKMP  [X\fcMfY\jfPd¯4\fc k P2qiPS\ k}k P k Wbc8^`KMPht^|\jcgª
k \jq k ajy}afqi^iq|\jc}dM£x<e/afWXcd^`POq _\jq`WX\ ± [bP&WXh \ ± [bP&^ia8\ kMk q`P2h`h k W¡¢POq`POc4^ [bagnO\j^iWXafc}hxWXcC^iK}P&NQPONQadqil
k YMqiWXcM^`KMP&nOafNQeMYg^|\_^`Wbadc £#JKMW]h#W]hx\dn ^iY\j[X[bl8PoM\fn^i[Xl%K\_^{§P§afYM[ k [bWXfP^ia k a Wbcµ{Cz)¯/%KMP2c
hiHWbe}eMWbc} q`afN ^`KMP8nOafNQeMYg^|\_^`Wbadc³afc´afcMP8fq`W k ^iaµ^iK}P!nOafNQeMYg^|\_^`Wbadc³afc \jcMaf^iKMP2q&dqiW k £u°c afYMq
WXNQeM[XPONQPOc4^`\j^iWXafc ¯M\&YMcMW]~4YMP)hmPO^%aje/afWXc4^iP2q`h§%WX[b[ \ kMk q`P2h`h§hiY}nOP2h`hmWXfP2[blE^iK}P NQP2NEadqil[XagnO\j^iWXafc}hnadqmª
q`P2hie/afc k WXcM&^iaE^iK}P) \fqiW]\ ± [bP:hyaf^`KMP k W¡¢POq`POc4^%fq`W k hO¯gWXc^iKMP)adq k P2qeMqiP:hinOqiW ± P k ± l^`KMPSWbc4^`POfq|\_^`Wbadc
\f[bdafq`W¡^`KMNfWXfP2cWXc+WbdYMqiPM£
JKMW]hEWXhEWX[b[XY}hm^iq|\_^`P k adc´+WXfYMq`PR£  P^-¥\jc k/.± P^t§a k W]hm^iWXc}n ^Q_\jq`WX\ ± [bP:hZaf#^iK}P8adqiWXfWXc}\f[
cHYMNQP2qiW]nO\f[gNEa k P2[A¯ k PO}cMP k WXc \)nadNENQadcQ\fqiP:\&A\fh>Wb^yW]h>cMP:\jq`[blE\j[X§\ lgh^iKMPxnO\fhiP:£u°cE^`KMP{\ k \jeg^`WbdP
dPOq|hmWXafc!af>^iKMP&NEa k P2[A¯-­\jc k0. \jq`P k P:n[]\jq`P k \fh{eadWbc4^`POq|hO¯\jc k P:\fn|KdqiW k aj>^`KMPZdqiW k KMWXPOq|\jq|n|K4l
W]h qiP2eMq`P2hiPOc4^iP k± l!\8hm^iq`Y}n ^`YMqiP k ^tlHe/P&_\jq`W]\ ± [XP&nOafc4^`\fWbcMWXcM^iKMPQ[XaHn2\j[+_\j[XYMP2h aj1-­\fc k2. adcC^iK}WXh
dqiW k £ JK}POc ¯>P:\fn|K­^iWXNQP\ fq`W k N&Y}ht^ ± PWbc4^`POfq|\_^`P k ¯+^`KMPe/afWXc4^iPOq|h3-´\jc k4. \fqiP[bWXcMfP k ^ia ^iKMP
nOafq`qiP:hme/afc k Wbc}&[XagnO\j[6_\fqiW]\ ± [XP2haf^`KMPdqiW k £rMadq#PoM\fNEe}[bPd¯Mafc^iKMPZ[bPO ^{aj>+WbdYMqiPSR¯g^iKMPZeadWbc4^iP2q`h
\fqiP [XWbcMdP k ^iaE^iK}P _\fqiW]\ ± [XP2h§affq`W k65 / Pd£ £+^iKMP)q`aHaj^fq`W k £>JKMWXhNQP:\jc}h§^`K}\_^%P2\dn|K8\dnOnOP2h`hr^`aQ\
_\f[bYMPSaf^`KMP\jq`q`\ l7-adq^iKMP\fqiq|\ l . WXhP:~4YMWb_\f[bP2cd^^`a \jc!\fnOnOP2h`h§^iaQWb^`h%_\j[XYMPSafc^iK}P)fq`W k85 / £
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u°cµMafqi^iq|\jcfM¯}^iKMPE\ ± a_fPZhie/P2nWbn2\_^iWXafch{nO\fc ± PZWXNEe}[bP2NEP2c4^iP k Wbcµ\ fP2qil!hiWbNQeM[XPZ\ lf£ JKMPZdqiW k
K}WbP2q`\fq`n|KHl8WXh afq`d\fcMWOP k \dhS\n[]\fh`hiWXn2\j[^iq`POPQht^`qiY}n^iYMq`Pf£EF¦K\_^SPQ\ kMk WXhx^`KMP k P2nO[X\fq`\j^iWXafcaj^iKMP
\fYgogWb[XW]\jq`l \fqiW]\ ± [bP:h  Pf£ }£ -C\fc k6. Wbc8^iK}P\ ± a_fP PoM\jNQeM[XP:£
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 nOafNQNQafc £ K 
 ^iKMP ^t§a&ad[b[Xa_%WXcMQ[bWXcMP2hN&Y}hm^ ± P)eMq`P2hiPOc4^)¬
B&'=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{a_ ± PadqiP^iKMP&Wbc4^iP2fq|\_^`Wbadc8afy\fq`W k ¯}§PZ\jq`PdafWXcMQ^ia k a\jcWXc}hm^`\fc}nPaf>^iKMP&_\jq`WX\ ± [bP:h%WXc
nOafNQNQafcQ^`aZ^`KMP{_\jq`W]\ ± [XP2hyaj6^iK}PxdqiW k £JKMWXh§nO\fc ± P k adcMP ± l\n2\j[X[}^`a&\ZhiY ± q`afYM^iWXcMP{%q`W¡^i^iP2c [bWXfP
ad[b[Xa_#h2¬
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JK}WXhxhmY ± qiadYg^iWXcMPZW]h{n2\j[X[bP k \jcHl^iWXNQPZ§PZn|K}\jc}fP)^`KMP&nOYMqiq`POc4^{dqiW k WXc^iKMP&Wbc4^`POfq|\_^`Wbadc\j[Xfafq`Wb^iKMN
An >+WbdYMqiPd £
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u°c afq k POq^ia Wbc4^`qia k Y}nOPµxCz %Wb^iKMWXc
\jc POoHW]hm^iWXcM³cHYMNQPOq`W]nO\j[ NQa k PO[¤¯#ad[b[Xa_%Wbc}¨^iK}PµeMq`POHWXafY}h
q`PON\fqigh2¯\­cHYMN ± POqaj ^`\fhighNZYht^ ± P k adcMPf£ u°c \ kMk Wb^iWXafc ^ia­^`KMPCNQa k PO[bªFWbc k POe/POc k P2c4^e}\jqi^`h
af{^`KMPC\j[XfadqiWb^iKMN  NQP2hiK q`PcMPONQPOc4^:¯r^iWXNQPWbc4^`POfq|\_^`Wbadc ¯nO[bYht^`POq`WbcM £O£2£`¯y^`KMPcMPO na k P!N&Y}ht^
k P2\j[%W¡^`K k lHc}\fNQWXnNQP2NEadqil­\j[X[XaHn2\_^`Wbadc ¯+^iKMPeMqiP2HWbadY}hWXc}hm^`\jcnW]\_^iWXafc¨hiY ± q`afYM^iWXcMPf¯>\jc k hmP2fP2q`\f[
adeP2q`\j^iWXafc}h§adc^`KMP)_\j[XYMP2haf^`KMP)NQa k PO[6_\jq`WX\ ± [XP2hafc^iK}P k W¡¢POq`POc4^%fq`W k hO£>JK}\j^#WXh%KHl adYMq#\jWXN
WXc¨nq`P2\j^iWXcMafY}qZe}\dn| \ffPQ\fh)cMaf^Zafc}[blµ^iaC%q`Wb^iP\[XW ± q`\fqilµaj#hiY ± q`afYg^`WbcMP:h)e/POqiafq`NEWXcM \f[b[y^iKMP
NQa k P2[¡ªFWbc k POe/POc k POc4^%^`\dhmgh§aj>{Cz¯ ± Yg^{\f[XhiaE^iaQeMq`a_4W k Px^iaHaf[]h§^iK\_^{nO\fcq`POc k POq^`KMPnq`P2\j^iWXafcaf
^`KMPQNQa k PO[bª k P2eP2c k P2cd^hiY ± q`afYg^`Wbc}P2hS\fh P2\dhmlC\fc k \fYg^iadN\_^iW]nQ\fh e/adh`hmW ± [XPf£EUga8#Sz%ut K}\fh ± POP2c
k P2hiWbdcMP k WbchiY}n|K8\&\ lQ^iK}\j^2¯MeMq`a_HW k P k hiafNQPSWXcgafq`N\_^iWXafcafc^iKMPSadqiWXfWXc}\j[NQa k PO[6dWbdPOc ± l^iKMP
YhmP2q2¯+W¡^&eMqia k YnP2hZhmadNEPMafqi^iq|\jcf8na k P WXNQeM[bP2NQPOc4^iWXcM \f[b[y^iKMP NQa k P2[¡ª k POe/POc k POc4^Ze}\fqm^&aj^iKMP
xCz)£Uga \jc!\ kMk Wb^iWXafc\j[6P:\_^iY}qiPSaj>#Sz%ut³WXh^`K}\_^:¯}\_^%^`KMP)POc k af^`KMP)eMq`agnP2h`h2¯H^iKMP)Y}hiPOq{WXh[XP ^
%Wb^iK!\ k}k W¡^`Wbadc}\j[6hiWbNQeM[XP)na k P Wbc!Madqm^`q`\fc ¯4^iK}\j^%KMP)nO\jcajnafY}q`hiPxn|K}\fcMfP k WXqiP:n ^`[bl%Wb^iKMadYg^%Y}hiWbcM
^`KMP)[XW ± q|\jq`l \j4\jWXc £
  =c2 +( (\¥  /
JK}P{Cz
e}\dn|_\jfPS#Sz%ut´WXh{\E^iaHaf[6^`aWbNQeM[XPONQP2cd^{xCz
%Wb^iKMWXcC\jc!PogW]ht^`Wbc}&cMW¡^`P k Wb¢/P2qiP2c}nP
NQa k P2[A£µuF^E\jYM^iafN\j^iW]nO\j[X[Xl fP2cMPOq|\_^`P2h&\jc k nOafc4^iq`af[]h)^`KMPdqiW k KMWXPOq|\jq|n|K4l\jc k Wb^`hEP2faf[XYg^`Wbadc%Wb^iK
^`WbNQPd¯}\fh§PO[X[ \fh§^`KMP)Wbc4^`POfq|\_^`Wbadcaf^`KMP)cHYMNQPOq`WXn2\j[NQa k PO[ adc^`KMP k Wb¢/P2qiP2cd^#dqiW k h2£
JaCq`YMc­^iKMPe}\fn|_\jdPf¯^iKMPY}hmP2qZN&Y}ht^Z}[b[Wbc¨\CeMqiPOª k P}cMP k POc4^iq`lC[bP %K}WXn|K¨nOafc4^`\fWbc}h&hmadNQP
e\jq|\jNQP^`POq|haj6^iK}Px{ z¦NQP^iK}a k \fc k hiafNQP%WXcgafq`N\_^iWXafcadcQ^iKMPxNQa k PO[c}\fNEP{aj^iKMPx_\jq`WX\ ± [bP:hO¯
hiK}\fePaj/^iK}P k afN\jWXc ¯fPO^`n: £JKMWXh>}[bPW]h^iK}POcQqiP:\ kZ± lE\jcEPogP2nOYg^`\ ± [XP§e}qiadfq|\jN!¯_\jc k hiafNQP[bWXcMP2haf
}afqi^iq|\jcEf na k P#\jq`Pnq`P2\_^`P k £+JKMP%Y}hiPOq>nO\fcE\f[XhiaS%qiWb^iP%\xPO \ kMk W¡^`Wbadc}\j[M}afqi^iq|\jc&dShmY ± qiadYg^iWXcMP2h
^`ahme/P2nOW¡lQnadNQeM[bP2NQPOc4^`\fqilZ\dhme/P2n^`h>af^`KMP{xCz)£4wxcM[XlZadcMP#hiY}n|KhmY ± qiadYg^iWXcMP%W]hrnadNEe}YM[Xhiafq`l^iKMP
adcMP k PO}cMWXcM^`KMPq`P}c}PONQPOc4^&nOqiWb^iP2qiW]\d£!JK}P e}\fn|_\ffP nO\fc­^iKMP2c ± P8nadNEe}Wb[XP k £CJK}WXh&nq`P2\_^`P2h\
[XW ± q`\fqild¯g\jc k ^iK}P e\fn|_\jdPxW]h%q`P2\ k lQ^ia ± P)Y}hmP k £
UHadNQP k P^|\jWX[Xhadc^`KMP)Y}hiP)aj*^`KMW]h%e}\fn|_\ffPS\jq`PxdWbdPOc ± P2[ba_)£
798e&7;:
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 !
	  Q *!'&'   &,
JK}P{Cz [bW ± q|\jq`l cMP2P k h&hmadNEPWXcgadqiN\_^`Wbadc¨nadc}nP2qicMWXcM!^`KMP q`P}cMP2NQPOc4^Ze}\fq`\fNEPO^iP2q`h2¯*^`KMP cHYgª
NQP2qiW]nO\f[6NEa k P2[A¯M\fc k ^iKMP k afN\jWXcaf+nOafNQeMYg^|\_^iWXafc*£
JKMP)e\jqi^af^`KMPSPOc4^iq`l}[XPnadc}nP2qic}WbcM&^iK}P)f[Xa ± \f[ {Cz e}\fq`\fNEPO^iP2q`hhiKMafYM[ k [baHaf ^iKMW]h%\ l/¬
BC'='&( ;&+ B&'='C( %  c\jNQP)aj^iKMPnOafNQNQafc}[bP 
BC'  /, :  q`PcMPONQPOc4^%q|\_^iWXaQWbc8o 
BC'  /, A  q`PcMPONQPOc4^%q|\_^iWXaQWbc!l 
BC'  /, 	  qiPO}cMPONQP2cd^%q|\_^`WbaQWXc^`WbNQP 
;)3:"+ 34, ,+
	  N\joHWXNZY}N cHYMN ± POq%af+[XPOdPO[]h 
/, 3-/100; (,-*=  Wbc4^`POq` \f[ ± PO^tP2POc!q`POfq`W kMk WXcMdh 
  ;B,1 &(B1A  P nWXPOc}nOl aj+^iK}Pn[XY}ht^`POq`Wbc} 
  ( 103% = =   NQWbc}WbN&YMNhiWj2PSaj+^iKMP)dqiW k h 
 !   )3$'') *) ,
 q`W k³k P2eP2c k POc4^ _\jq`W]\ ± [XP2h&Y}hiP k k YMq`WbcMµ^iK}PCnO\j[]nY}[X\j^iWXafc¨N&Y}ht^ ± P k P2nO[X\fqiP k WXc³^`KMPPOc4^iq`l­}[XPf£
+WXq`hm^{afy\j[X[A¯}^iKMP&c}\jNQPZaf^iKMP& \fqiW]\ ± [bP:h#nadcd^|\jWXcMWXcMQ^iKMPEhmWOPZaj>^iK}PZfq`W k cHYMN ± POqxajrNQP2hiKMP:h#WXc
P:\fn|K k WXqiP:n ^iWXafc/{¬
	 
 (: 2 (,A  k WXNQPOc}hiWbadc}haj^iKMP k afN\jWXc 
}afq+^iK}P§af^iKMP2q>fq`W k&k POe/POc k POc4^r_\jq`WX\ ± [XP2h§NQadhm^i[XlZ\jq`q|\ lHh| ¯:^t§axHWXc k haf k P:n[]\jq|\_^iWXafc&\jq`Pe/adh`hmW ± [XPf¯
k POe/POc k WXcMadc^`KMPOWXq%Y}hiP)Wbc8^iK}P)NEa k P2[A£
uF)cMa¨hieP:nWbn8^iq`P2\j^iNQPOc4^ W]hq`P2~4YMWXqiP k afq POog\fNQeM[bPWb ^iKMPC_\fqiW]\ ± [XP!WXh afcM[Xl´\­§afq`¨\jq`q`\ l
adqSW¡§W¡^|hS \f[bY}P2hSnO\fc ± P k P k YnP k q`afN ^iK}PE_\f[bYMP:hSaj§aj^iK}POqS_\jq`WX\ ± [bP:h`¯ \hiWXNEe}[bP k P:n[]\jq|\_^iWXafc WXh
hiY  nWXPOc4^:¬
|  JHK10   7 (,: 2  7 (,A;
 77 "'3/ 
E=FGHIHJ   7 (,A
 7-7 "'3/	
wxc^`KMPafeMe/adhiWb^iPf¯W¡#hiafNQPhme/P2nOW¡/nE^iq`P2\_^`NQPOc4^aj§^iKMP_\fqiW]\ ± [XPQWXhqiP:~dY}Wbq`P k Pd£ £ Wbc}W¡^`WX\f[bW2\j^iWXafc ¯
Y}e k \j^iPd¯ ± afYMc k \jq`lCnafq`q`P2n ^`Wbadc ¯6q`P2hm^iafq|\_^`WbadcT'hiPOPhiP2n ^`WbadcµR£ / &¯ ^iK}WXhS_\jq`W]\ ± [XPQNZY}hm^ ± P YM[b[Xl
k P2n[]\jq`P k _£JKMWXhNQP:\jc}h^iK\_^^iKMPS^tlHe/PSaj*^`KMPS_\jq`WX\ ± [bPS\jc k ^iK}P)Wbc k WXnOP2haj*^iKMPS}q|hm^§e/afWXc4^WXc8^iKMP
k afN\jWXcN&Y}hm^ ± P k P:n[]\jq`P k £JKMW]h^tlHeP)af k P:n[]\jq|\_^`Wbadc%WX[b[ ± PnO\f[b[XP k  POogeM[bW]nWb^ k P:n[]\jq|\_^iWXafc_£
|  G O H    7 (: 2  7 (A;
  2   7-7 4 
G O H 	   7 (: 2  7 (A;
  2   7-7 4	
JK}P{}q|hm^^`KMWbc}&^`aEhie/P2nWblW]hy^`KMPSea4hmWb^iWXafcaj ^`KMPS_\jq`WX\ ± [bPxafc^iKMPSfq`W k ¯H%KMWXn|KWXh§q`POeMq`P2hiPOc4^`P k± l
^`KMPSafY}q k W¡¢POq`POc4^#dPOlHadq k h G O H  2 G O H 	 2 G O H  2 G O H! £+WbdYMq`PE{QhiKMa_#h^iK}adhiP e/adhiWb^iWXafc}h
WXcQafcMP%nOPO[X[ ¬ G O H  nOafq`qiP:hme/afc k h^iaS^iK}P#nafq`cMP2q`h+aj/^iK}P#nPO[X[]hO¯ G O H 	 ^iaS^iK}P#nPOc4^`POq>aj/^iK}P%P k dP2hWXc
^`KMP#"Mª k Wbq`P2n^iWXafc ¯ G O H  ^iaZ^iKMP)nOPOc4^iP2qaf ^iKMP P k fP2hWXc ^iK}P%$4ª k Wbq`P2n^iWXafc ¯H\jc k G O H! ^iaZ^iKMP)nP2c4^iPOq
af*^`KMPnP2[b[¤£
*.U
: d N - h  V,r+
TYPE1
TYPE4
TYPE3
TYPE2
h(1,1)
u(1,1)
vr(1,1) v(1,1)
+WbdYMq`PE{M¬p+a4hmWb^iWXafc8aj+^iK}P)fq`W k _\jq`WX\ ± [bP:hO¯HWXc k W]nP:hWbc8^iK}P k afN\jWXc
JKMPZWbc k WXnOP2h#af^`KMP)}q|hm^{eadWbc4^{af^`KMP k adN\jWXc­ ± af^m^`afN [bPO ^xnadqic}POq yN&Y}hm^x\j[]hma ± P k P:n[]\jq`P k ¯
\dh k POe}WXn^iP k8± l^`KMP)PoM\jNQeM[XP2haf++WXfYMq`P\{g£
{aj^iPS^`K}\_^%^`KMPh`\jNQP ^tl4e/P2haf k P2n[]\jq|\_^`Wbadc}h§\j[]hmaQPogW]ht^adq)2v©\fqiq|\ lghO£
 ! ( 
  
!   ! '&)1 ,  ! '') $)
 ,
JK}P e\fn|_\jdPxW]h#\ ± [bP ^ia k P:\j[ %Wb^iK8^`KMPSaf[X[ba_%WXcMEeMq`a ± [XPONhS¬
 Wbc}W¡^`WX\f[bW2\j^iWXafc!aj^iKMP)dqiW k _\fqiW]\ ± [XP2h§%KMP2c\&c}PO fq`W k WXh#nOqiP:\_^`P k
 YMe k \_^`P)aj+^iKMP)dqiW k _\fqiW]\ ± [XP2h
 nadqiq`P2n^iWXafcaf^`KMP)fq`W k _\jq`WX\ ± [XP2hafc8afq%c}P2\jq§^`KMP ± adYMc k \fqiWXP2h
 qiP:ht^`afq`Wbc}Z^`KMP)_\j[XYMP2h§q`afN\fc!af[ k dqiW k %K}POc\EcMPO fq`W k WXh{nq`P2\_^`P k \_^%^iK}Phi\fNEPS[XagnO\_^`Wbadc
u°c8afq k P2q^`a k aQ^iKMa4hmPSadeP2q`\j^iWXafc}h2¯4^iKMPS[XW ± q|\jq`lq`P2~4YMWXqiP:h§hiafNQP)\ k}k W¡^`Wbadc}\j[6WXcgadqiN\_^`Wbadc\ ± adYg^%^iKMP
_\fqiW]\ ± [XP2hxWXc4daf[XfP k WXc ^`KMadhiPQeMqiagnOP2h`hmP:hO£Z+WXq`hm^)aj\j[X[^iKMa4hmPE_\jq`WX\ ± [bP:h NZY}hm^)K}\ fP ± P2POc k P2nO[X\fqiP k
WXc \fcPogeM[XWXnOW¡^ §\ l­ hiPOPZhiP2n^iWXafcCR£ d £{JK}POc^`KMPZe}\fqm^xaj>^iK}PZPOc4^`qil}[XP&nadqiq`P2hie/afc k WXcMQ^`a^iKMa4hmP
adeP2q`\j^iWXafc}hhiKMafY}[ k [baHad [bWXfPQ¬
 ( = >  > 	 7 # O 0;E=FH 2 : 7 0K,IJKF,IH   _\jq`WX\ ± [bP:hS^ia ± PWbc4^`POq`ead[X\j^iP k \fc k WXcd^`POqiª
ead[X\j^iWXafc8NQP^iK}a k adq%WbcMWb^2£

>%$0,)&$ :A 7 < 5 O  2 > 	 K,I   _\jq`WX\ ± [bP:h¨^`a ± P
YMe k \_^`P k \jc k YMe k \_^`P
NQP^iK}a k

B&'3//, "B12>    
 2 4  , 7 3
   _\jq`WX\ ± [bP:h ^`a ± Pnadqiq`P2n^iP k \jc k ^tlHePaj
nadqiq`P2n^iWXafc

/$ "!1,'3/$ @>  > 	  _\jq`WX\ ± [bP:h^ia ± P)qiP:ht^`afq`P k 
798e&7;:
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{aj^`PS^iK}\j^#^iKMP ± afY}c k \jq`l_\f[bYMP:h%aj>\Q_\jq`WX\ ± [XPS\fqiP)WXc4^iP2qie/af[]\_^`P k Y}hiWbcMQ^`KMPh`\jNQP)NQP^iK}a k \dh§afq
^`KMP)WXcMW¡^`WX\f[bW2\j^iWXafc ¯gPOoMnPOeM^Wb^iKMP)YhmP2qhie/P2nWbl\fcMaj^`KMPOq%NQPO^iKMa k Y}hiWbcME^`KMP)fP2l4§afq k ?B, (,, 3/% £
u°c^iKMP)xCz NQP^`KMa k ¯ ± afYMc k \jq`lnafc k W¡^`Wbadc}h§NZY}hm^ ± PSeMq`P2h`nq`W ± P k afc^iKMP qiPO}cMP k fq`W k hO£>JKMP
\fqiP:\)%KMP2qiP{^iKMW]h§NZY}hm^ ± P k afcMP k P2eP2c k h§afc^`KMP  \fqiW]\ ± [bP:h\fc k afc^iKMP cHYMNQPOq`WXn2\j[hin|K}PONQP2h2£+JK}WXh
WXcgadqiN\_^`Wbadc¨W]hQfWXfPOc¨^iaµ^iKMP!e}\dn| \ffP ± l­^`KMP!Y}hiPaf#^iKMP!dPOlHadq k B&'3//$ $B1 ¯%KMW]n|K³WXc k W]nO\_^`P2h
^`K}\_^#hiafNQP  \f[bY}P2haj\E \fqiW]\ ± [bP afcafq%c}P2\jq r^iKMP ± afYMc k \jq`l NZY}hm^ ± P)nOafq`qiP:n ^iP k \j ^iPOqP:\fn|K ^`WbNQP
hm^iP2e afc8\dqiW k £#cWXc k POo ± PO^tP2POc e\jq`POc4^iKMP:hmP:hrWXc k W]nO\j^iP2h^`KMP{POog\dn ^§[bagnO\j^iWXafc af ^iK}P nOafq`qiP:n ^iWXafc*¯
%K}WXn|K´NQ\ lagn2nYMqEafc³^iKMP ± afYMc k \jq`l WXc k Po³4 ¯afqEafcMP8NQP2hiK´WXcH§\fq k h8 ª|:ZafqEafYM^t§\fq k h8t  £
+WXfYMq`PhmK}a_#hO¯6adq)^iK}P k Wb¢/P2qiP2cd^)^tlHe/P2h)af§_\fqiW]\ ± [XP2h2¯6^`KMP e/adhiW¡^`Wbadc}hS%KMW]n|K%WX[X[ ± P nafq`q`P2n ^`P k ¯
k POe/POc k WXcMadc^`KMPn|KMafW]nPSaf*^iK}P)Y}hmP2q2£
type 4type 1 type 1 type 1type 4 type 4
type 3type 2 type 2 type 2type 3type 3
+WXfYMq`P}¬vxW¡¢POq`POc4^e/adh`hmW ± [XP8nOafq`qiP:n ^iWXafchWXc³^`KMP!4W]nWXcMWb^tlaj#^`KMP ± adYMc k \fqild£  PO ^2¬8afcMP8NQP2hiK
WXc}hiW k Px^`KMP)fq`W k  W kMk [XPf¬radc^`KMP ± adYMc k \fqil   z%WXfK4^:¬+adcMPSNQP2hiK!\ \ lEqiadN ^`KMP ± adYMc k \fqil
wxcMP&ajr^`KMPZWXNQeadqm^|\jc4^xe/afWXc4^ WXc^`KMPExCz \f[bdafq`W¡^`KMN[bWXP2hxWbcC^iKMP& \fn^x^`K}\_^:¯/%K}POcCe/adh`hmW ± [XPf¯
^`KMP_\j[XYMP2hQafx^`KMP_\jq`WX\ ± [XP2h\_ ^`POq \­q`POdqiW kMk WXcMeMqiagnOP2h`h\jq`P8c}aj^ nadNEe}Yg^iP k´± l´Wbc4^iP2qie/af[]\_^`Wbadc
± Yg^ZhmWXNQeM[Xl q`P2hm^iafq`P k ± l \!nafeHlCaf§e}qiP24WXafYhx_\f[bYMP:hO£UgWbc}nOPPQ\jc4^iP k ^`a\ fafW k k afY ± [XWXcM!^iKMP
agn2nYMeMWXP k NQP2NEadqil ± l&N\fc}\jdWbcM\j^r^iK}Pxh`\jNQP^iWXNQPx\j[X[M^`KMP{ad[ k _\f[bYMP:hy\fc k \j[X[}^`KMP#cMP2 \j[X[bagn2\_^iP k
_\fqiW]\ ± [XP2h2¯/^iKMPQe}\dn|_\jfP&N\jfP:hx^iKMPQq`P2hm^iafq|\_^`Wbadc_\jq`WX\ ± [bP ± l_\jq`WX\ ± [bPEWXc\fc P nOWbP2cd^)\ lf£ZJK}WXh
NQP:\jc}h^iK\_^>^iK}P§e\fn|_\jdPeMq`agnP2P k h^ia ^`KMP§af[X[ba_%WXcM afe/POq|\_^iWXafch_\fqiW]\ ± [XP ± lZ \fqiW]\ ± [bP ¬\f[b[XagnO\_^`Wbadc
af^iKMP&NEP2NQafq`ladc \j[X[*cMP2 fq`W k hO¯qiP:ht^`afq|\_^iWXafc!af+^`KMPEaf[ k  \f[bY}P2h2¯ k POªF\f[b[XagnO\j^iWXafc!aj>^`KMPZNQPONQadqil
adc8\f[b[6ad[ k dqiW k h2£
 !    ,31$%#
$ ,
wxc}PS\ kMk Wb^iWXafc}\f[ WXcd^`POq`P2hm^iWXcMEP2\j^iYMq`P)aj+^iKMW]h#xCz
e}\fn|_\ffP WXh%Wb^`h{\ ± WX[bWb^tl ^`a k P2\f[6%W¡^`K!MogP k }cMP
dqiW k h2£uF6^`KMP Y}hmP2qy\jc4^`hy^ia&Y}hiP#MogP k }cMP{dqiW k hyWbc^iKMP k afN\jWXc ¯HKMPxK}\fhy^ia&eMYg^y^`KMP fPOlH§afq k >;!& 
E	H 
/.3IJE
 # WXcQ^iKMPxPOc4^iq`l[bPd£{cHlEcHYMN ± P2qyaf/}oHP k fq`W k hynO\fc ± P k P2nO[X\fqiP k \_^\fc4l&[bP2fP2[}WXc^iKMP
*.U
  d N - h  V,r+
dqiW k K}WbP2q`\fq`n|KHlf£Eafq`POa_dPOq{^iKMPQY}hiPOqn2\jcWbcMK}W ± Wb^)^iK}PQ\ k \jeM^iWX4Wb^tl%KMWX[bPYhmWXcM^iKMPdPOlHadq k >;!& 
5&F108. E	H 
/.3IJE
 # £Ou°c ^iKMW]hn2\fhiP%^iK}Px{ z NQP^`KMa k± P:nadNEP:h\Zn[]\fh`hmW]nO\f[}cMP:ht^`P k dqiW k h>NQP^`KMa k ¯
%Wb^iK8^`KMP\ ± WX[XW¡^tl^`aQNQ\fc}\jdP)\jc!\jq ± W¡^`q`\fqilcHYMN ± P2q%ajMogP k fq`W k hO£
JKMP MogP k fq`W k h)NZYht^ ± P k P2n[]\jq`P k WXc¨\!}[XPnO\f[b[XP k  Cz#+W¡ogP k  qiW k h2£ WXc ¯%KMP2qiPQ^`KMPY}hiPOq
n2\jc!hme/P2nOW¡l^iKMP)[XPOdPO[]h%\jc k ^iK}P)[bagnO\j^iWXafc}h§af^`KMP k Wb¢/P2qiP2cd^%}oHP k dqiW k h2£
F¦KMP2c³^`KMP!fP2l4§afq k >!& E H 
8.3I3JE
 # W]h&WXc¨^`KMP!POc4^iq`l­}[XPf¯>^`KMP!fq`W k KMWbP2q`\fq`n|KHlN\jc}\ffP2h
hiWXNZYM[b^`\fcMPOadY}hm[Xl#}oHP k fq`W k h \jc k NQa_HWXcM%fq`W k hO£{aj^`Pr^iK\_^*%KMP2cS^iKMP§n[XY}hm^iPOq`WXcM#\j[XfadqiWb^iKMN nq`P2\j^iP2h
\Qc}PO
fq`W k ^iK\_^{WXc4^iPOq|hiP2n ^|h#\EMogP k dqiW k \_^#^`KMPZh`\jNQP)[bP2fP2[A¯g^`KMW]h#cMP2 dqiW k %Wb[X[ ± PZhiKMafqi^iP2cMP k afq
nOYg^yWXchiPOfP2q`\f[MhmN\f[b[XPOqrdqiW k h^`aeMq`POdPOc4^>qiadN<dqiW k hmY}eP2qie/adhiW¡^`Wbadc}h2£uF6^`KMP#fq`W k hrnq`P2\j^iP k ^iKMq`afYMdK
^`KMW]hSWbc4^iP2q`hiP2n^iWXafcµeMqiagnOP2h`h \fqiP&^iaHahiNQ\f[b[% WA£ Pf£ ± PO[Xa_ ^iKMPNQWXcMWXNZYMN®hiWOP k P2nO[X\fqiP k WXc ^`KMPPOc4^`qil
[bP  ¯g^`KMPOl8\jq`Pxq`PONQa_fP k £
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
UgPOfP2q`\f[*nq`Wb^iPOq`W]\nO\jc ± PZYhmP k ^ia k P:nW k PZ%K}POq`PS^iKMP&fq`W k h#NZY}hm^ ± PZq`P}c}P k £#JKMP2l8n2\jc ± P ± \dhmP k
adqyWXc}hm^`\jcnP{adcN\_^iK}PON\_^`WXn2\j[}P:ht^`WbN\j^iP2haj6^`KMP{cHYMNQP2qiW]nO\f[}POq`q`afq:¯jafqafc eMY}qiP2[blEeMKHlghmW]nO\f[nadc}hiW k ª
P2q`\j^iWXafc}hEPd£ £ZP2cMPOq`fld¯6POc}hm^iq`afeMKHld£b£X£ £ZJK}\j^SW]h %KHl^iKMPQY}hiPOqSK}\dhx^ia8%qiWb^iPQKMW]h a_%cµhiY ± q`afYg^`WbcMP
k P}cMWXcME^iK}P q`PcMPONQPOc4^#nq`Wb^iPOq`W]\%KMW]n|K%WX[X[ ± P)Y}hiP k WXc^`KMP){Cz NQP^`KMa k £r²\fhiWXn2\j[X[blE^iK}WXh%hiY ± ª
q`afYM^iWXcMPS}[X[XhxWbcC\ [badfW]nO\j[\jq`q`\ l $)&? . 0, 3$ "B= ¯ghiaQ^iK}\j^ $)&? . 0, 3$ $B1   2 
= GJ	$H Wb>qiPO}cMPONQP2cd^xWXh
c}POP k P k \_^%^iK}P)eadWbc4^ZW¤¯ si £y{c8POoM\jNQeM[XP af+hiY}n|K!\QqiadYg^iWXcMPSWXhdWbdPOc8WbchiP2n^iWXafcq{g£ g£
 !
     31 ,4*  3$1$  *  ! * ( 
u°cafq k POqy^iaZq`YMcQ^`KMP xCz¦[XW ± q`\fqilE%W¡^`KMWXc\jcPogWXhm^iWXcMcHYMNQP2qiW]nO\f[}NQa k PO[¤¯4^iKMW]hyadcMP{N&Y}hm^§nO\f[b[^t§a
hiY ± q`afYM^iWXcMP2hS¬  kn4  `S \jc k  kn4\[S i§£
 kn4  `S N\jfP:h ^`KMPfq`W k KMWXPOq|\jq|n|K4l WXcMW¡^`WX\f[bW2\j^iWXafc £uF^>NZY}hm^ ± P%nO\f[b[XP k afcM[Xl)afc}nOPy^`a nOqiP:\_^`P
^`KMPEqiaHaj^Q nOad\jq|hiPOq fq`W k £SUHa^iK}PEhiWj2PZ_\jq`W]\ ± [XP2hxajr^`KMPQnad\fq`hiPNQP2hiKCN&Y}ht^ ± P&WXcMWb^iW]\j[XWj2P kC± PadqiP
n2\j[X[bWXcME^iK}WXhq`afYg^`Wbc}Pf£
 kn4\[S inOafq`qiP:hme/afc k h#^`a^`KMPWXcd^`POdq`\j^iWXafc e}qiagnP k YMq`P k P2h`nq`W ± P k afc­+WbdYMqiPg£QuF^)WXcd^`Pª
dq`\j^iP:hy^`KMP)NQa k PO[6adqi\jq k adc!\f[b[6dqiW k h2¯M\jc k e/POqiafq`NQh%\Eq`POdqiW kMk WXcMQ\_^%qiP2fYM[]\jqWXc4^iPOq`_\j[]hO£
 kMk W¡^`Wbadc}\j[%hiY ± q`afYg^`WbcMP:h&\fqiP8\j[]hmaµeMq`a_4W k P k± l­^iKMP![XW ± q|\jq`lf¯%KMW]n|K³dWbdP\fc³P2\dhml\dnOnP:hihZ^ia
WXc4^iP2qiP:ht^`WbcMWXcgafq`N\_^iWXafc
Pd£ £¦nYMq`qiP2c4^QdqiW k [XPOdPO[¤¯§nOYMq`qiP2cd^QcHYMN ± POqaf{^`WbNQPChm^iPOehafc¥\fq`W k ¯
e\jq`POc4^%fq`W k aj+^iKMPnOYMqiq`POc4^%fq`W k £O£2£` £
     Z"	
  )(  ) "$(8
u°c^iK}WXh#hiP2n^iWXafc ¯g§PSfWXfPS\jc8PoM\jNQeM[XPSaj+^iKMPSY}hiP)aj#Sz%ut¨WXc^iKMPnOafc4^iPOo4^%afagnP:\jc8NEa k P2[b[XWXcM}£
JK}P NQa k P2[ ajWbc4^`POq`P2hm^W]h%\ ± \fhiW]n{^t§a k WXNEP2c}hiWbadc}\j[ hiK}\j[X[Xa_ §\j^iP2q%NEa k P2[A£
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 # -  		 $  + .   .	 	 -   		 "   - #  		 $   . #
%K}POq`PZ^`KMP ht^|\_^`P&_\jq`W]\ ± [XP2hS\jq`P -¨\jc k .  nOafNQeadcMPOc4^|hSajy^`KMPQKMafq`WOafc4^|\j[+fPO[XagnWb^tlMx\fc k  hiYMqmª
 \dnP P2[bP2_\_^iWXafc/ £     -  .  #   WXhZ^iKMP8²§POq`cMafYM[X[XWrYMc}n^iWXafc ¯ 
  	 .	 "  	 -	 $ ^`KMPq`PO[]\_^`WbdP
dafqi^iW]nWb^tlf¯8^`KMP)nafq`WXaf[XWXhe}\jq|\jNQPO^iPOq) k POe/POc k WbcMQaf*^iK}P []\_^`W¡^`Y k P  £  WXh§^`KMPS[X\feM[]\fnW]\jc k Wb¢/Y}hiWX4Wb^tl
nOaHP nWXPOc4^2¯z&^iK}P ± af^m^iadNq`WXn^iWXafcnaHP nOWbP2cd^:¯M\jc k   ^`KMPEOadc}\j[6%WXc k ht^`qiP:hih2£JKMPQNQa k PO[>W]h k W]hinOqiPO^iWOP k Y}hiWbc}!hiP2nOafc k ª¤adq k P2qxnOPOc4^iP2qiP k }cMWb^iP k W¡¢POq`POc}nOPhin|KMP2NQP2h Wbc­hie}\fnOP
\fc k ^iWXNEPSadc8\fc8{q`\f \ \  ªFfq`W k £>WXfY}qiP\>&hmKMa_#h^`KMP)NQP2hiK8\fc k ^`KMP)e/adhiW¡^`Wbadcaf*^iK}P _\fqiW]\ ± [XP2h
adc^`KMP  ªFfq`W k £
!
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-.#&%(' )(*,+
/ #&%(' )(*,+
0 #&%(' )(*,+
!
WXfY}qiP\>H¬rJKMP)hiK}\j[X[Xa_ \_^iP2qNEa k P2[ fq`W k
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
2R d N - h  V,r+
JK}P k P2n[]\jq|\_^`Wbadcaf^`KMP)_\jq`WX\ ± [bP:h§WXh%N\ k P)\fh§af[X[Xa_#hx¬
FP k PO}cMP ± l  " \jc k   $^iKMPZc4Y}N ± POq{afnOPO[X[Xh{Wbc!^`KMP " \fc k $ k Wbq`P2n^iWXafc}h Pf£ }£  " (  $4
adc8+WXfYMq`P;>j£
JKMPhm^`\j^iPS_\jq`WX\ ± [XP2h%\jq`PE¬#  ")	  " 
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  -    "c  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) # KMadqiWOadc4^`\j[dPO[XaHnOW¡^tld¯$dª k WXqiP:n ^`Wbadc     "c    $) # hiYMqi \fnP PO[XPO_\j^iWXafc
JK}PS\ kMk Wb^iWXafc}\f[6adqi \fqiq|\ lgh\fqiPd¬
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.   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 .  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c # nOafq`Wbad[bW]h§e}\jq|\jNQPO^iPOq:¯ -}ªFe/afWXcd^|h -     $) # nOafq`Wbad[bW]h§e}\jq|\jNQPO^iPOq:¯ . ªFe/afWXcd^|h
- - "     $c # %WXc k hm^iq`P2h`hO¯ "}ª k WXq`P2n ^`Wbadc
+WXc}\j[X[XlZ^`KMP \fqiq|\ lgh% -K$-. -/ ¯/ . K . . . / ¯6  b  ,  /r\jq`P k P2nO[X\fqiP k Wbc ^iKMP hi\fNEPx§\ lE\fh -¯
. \jc k  afq^`KMPS^iWXNQP)Wbc4^`POfq|\_^`Wbadch`n|KMPONQPd£
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
7{POq`PQWXh\hiWXNEe}[bPPOog\fNQeM[bPaf\ k PO^iP:n ^iWXafc­q`afYg^`Wbc}PQ^iK}\j^WXh ± \fhiP k afcµ^iKMP \f[bY}Paj§^iKMPq`PO[]\_^`WbdP
dafqi^iW]nWb^tlf£
# J85 $GE FH 0, 3, "B1  ,)&? . 0, &$ $B1 2 ((: 2 ((A;

E=F < 0	 
H  BC'='&(  % 
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 2 
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FPK}\ dP&eMq`P2hiPOc4^`P k Wbcµ^iKMW]h)e}\feP2q\!Mafqi^iq|\jcf8e}\dn| \ffP k P2hiWbdcMP k ^iaC\ kMk \ k \feg^iWXfPENQP2hiKq`Pª
cMPONQPOc4^P:\_^`YMqiP:h ^ia \fcHlCPogW]ht^`WbcM!cMW¡^`P k Wb¢/P2qiP2c}nPcHYMNQP2qiW]nO\f[rNQa k PO[¤£JKMPe}\dn|_\jfPQW]h ± \dhmP k
adc­^iKMPY}hiP aj#e/afWXc4^iPOq|h)%KMW]n|K¨WXc k Y}nOP2h&\j[XNEa4ht^&cMa n|K}\fcMfP:h)Wbc¨^iKMPafq`WbdWbc}\f[yna k Pd£CJKMPYhmP af
}afqi^iq|\jcdeMq`POdPOc4^`hy^iK}PxY}hiPOqq`afN k P:\j[XWbcME%Wb^iK\fcHlEHWXc k ajhiafNQPOK}a_¥nOafNQeM[XWXn2\_^`P k WXc4^iP2qm \dnP2h
%Wb^iK =DED £§JKMP)e}\dn| \ffP)\j[Xq`P2\ k lnadcd^|\jWXc}hNQa k PO[bª¤WXc k P2eP2c k P2cd^ hmY ± qiadYg^iWXcMP2h2¯\fc k NQadhm^#aj^iKMP
NQa k P2[¡ª k POe/POc k POc4^xe\jqi^{aj>^`KMPE\ kMk Wb^iWXafc}\f[nOa k PZW]h{nq`P2\j^iP k± l8\eMqiadfq|\jN YhmWXcM\hmWXNQeM[XPZPOc4^`qil
[bPS%q`W¡^i^iPOc ± l ^`KMPSY}hiPOq:£
JKMP)[]\_^`P2hm^%fPOq|hiWbadc aj^iKMP)e}\dn|_\jfP nO\fc ± P)a ± ^|\jWXcMP k± l hmP2c k WXcM\jc8PªFN\jWX[^iaE^iKMP)\fYg^iKMadq`h2£
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